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| NTRODUCTI ON
A dinical Usage

Gnetidine is a histamne H ,-receptor antagonist, used
for the treatnment of endoscopically or radiographically
confirnmed duodenal ulcer, pathologic G hypersecretory
conditions (e.g., Zollinger-E1lison syndrone, systemc
mast ocytosis, and multiple endocri ne adenonmas), and
active, benign, gastric ulcer.

Gnetidine inhibits conpetitively and sel ectively the
interaction of histamne with H , receptors. It
inhibits basal (fasting) and nocturnal acid secretion
and that stinulated by food, shamfeeding, fundic

di stention, and various pharnacol ogi cal agents.

Ef fective cinetidine concentrations between 0.5 and 1.0
g/ M are required to suppress gastric acid secretion
under basal or stimulated conditions. However, no
correl ati on between plasnma concentrati ons of

cinetidine, or any of the pharnacodynam c paraneters
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and duodenal ul cer healing rate has been established to
predict successfully therapeutic response from
phar macoki neti ¢ dat a.

Adverse effects of cimetidine include diarrhea,

di zzi ness, sommol ence, reversi bl e confusional states
(e.g., nental confusion, agitation, psychosis,
depression, anxiety, hallucinations, disorientation),
gyneconastia, reversible inpotence, decrease in white
bl ood cell counts, increase in serumtransam nase and
mld rash

Gnetidine is available commercially as Taganet R
(Smth-Kine Beechan) oral, filmcoated tablets, in
200, 300, 400 and 800 ng strengths. For treatmnent of
active duodenal ulcer, the usual adult oral dosage of
cinmetidine is 800 ng daily at bedtine. For nmaintenance
therapy foll owi ng heal i ng of acute duodenal ulcer, the
usual oral dosage of cinetidine is 400 ng daily at
bedtine. For the treatnent of pathol ogic
hypersecretory conditions, the usual adult oral dosage
is 300 ng, 4 tines daily with nmeals and at bedti ne.

For the treatnment of active benign gastric ulcer, the
usual adult oral dosage is 800 ng at bedtinme or 300 ny,
4 times daily with meals, and at bedti ne.

Chem stry

G metidine contains an imdazole ring and is

structurally simlar to histamne. Unlike the

hi st am ne H2-receptor antagoni sts buri mam de and
meti am de, which are not commercially avail abl e,

ci metidi ne contai ns a cyanoguani di ne group rather than

a thiourea noiety. Gnetidine is a weak base and

hi ghl y wat er-sol ubl e conpound. G netidine has a pK . Of
6.8, and cinetidine hydrochloride has a pK , of 7.11

The chem cal structure of cinetidine appears in the
follow ng figure:
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C Phar nacoki neti cs

Fol l owi ng i ntravenous admni stration, the plasnma
concentration profile follows multiconpartnenta
characteristics. The total systemc clearance is high
(500 to 600 M/mn) and is nainly determ ned by renal
clearance. The volune of distribution is of the order
of 1 L/kg. Himnation half-life is approxinately 2
hours. Following oral admnistration of cinetidine, 2
pl asma concentration peaks are frequently observed at
about 1 hour and after about 3 hours, probably due to
di scontinuous absorption in the intestine or individual
variation in gastric enptying (but not enterohepatic
recycling since the biliary excretion rate in man is
less than 2% . The absol ute bioavailability is about
60% i n heal thy subjects and around 70%in peptic ul cer
patients. Absorption and cl earance of cinetidine are
linear after 200 and 800 ng doses. Wen given with
food, the extent of absorption of the drug renains
unchanged but the tine to reach the naxi num peak
concentration is delayed with only one peak in the

pl asma concentration curve observed at about 2 hours.
Pl asna protein binding of cinetidine is 20% and does
not significantly affect the pharnmacokinetics of the
drug. QG netidine distributes extensively into kidney,
| ung and nuscl e tissues, but less than 1%into the
cerebrospinal fluid.

Follow ng IV admnistration, about 50 to 80% of the
dose is recovered in urine as unchanged ci neti di ne.
This fraction is less after oral doses. Biliary
excretion of cinetidine accounts for about 2% About
25-40% of the cinetidine dose is elimnated as
netabolites, formed mainly in the liver. The

nmet abol i tes are sul phoxi de and

5- hydr oxynet hyl derivatives, and possibly guanyl urea,

al though this latter conpound nay result from invitro
degradation. Eimnation of cinetidine is accelerated
in the presence of phenobarbital due to induction of
its netabolism Jdearance of the drug is higher in
children, who have greater renal elimnation

mechani sns. Wth increased age, the vol une of
distribution of the drug decreases, total plasma

cl earance decreases as a function of decreasing renal

cl earance, and plasna half-life increases.

1. I N VIVO Bl CEQU VALENCE STUDI ES



A
B
t he
subj ect s

Types of Studies Required

1. A singl e-dose, fasting, two-way crossover study
with the 800 ng strength generic G netidine test
product conpared to the reference product Tagamnet
800 ngy tabl et.

2. A singl e-dose, two-way crossover, full food study
with the 800 ng strength of the generic G netidine
test product conpared to the reference product
Taganet R 800 ng tablet. Due to the doubl e-peak
phenonmenon which is only observed under fasting
conditions, the food study nmay be nore reliable
for determ ning the bioequival ency of the test
product and therefore should be done with a ful
conpl enent of subjects.

Fasting Study
(bj ective: The objective of this study is to conpare

bi oavailability of a generic G netidine 800 ng tablet
(test product) with the reference product Taganet R 800
ng tabl et under fasting conditions.

Design: The study design is a single dose, two
treatnent, two period, two sequence crossover with a
washout period of at |east 7 days. Subjects should be
randomy assigned to the two possi bl e dosing sequences.

Facilities: The clinical and anal ytical sites for the
study shoul d be given along with the nanes, titles and
the curriculumvitae of the nmedical, scientific and
analytical directors. The starting and endi ng dates
for each clinical study period should be stated. The
study protocols shoul d be approved by an institutional
revi ew board, and i nforned consent forns shoul d be
signed by all participants.

Subj ects: A mninumof 24 nornal, healthy nale

shoul d be used. The study subjects shoul d be

approxi mately 19-45 years of age, and within 10% of the
i deal weight for their height and body franme according
to the Metropolitan I nsurance Conpany Bull etin, 1983.
Al'l subjects should be given a physical exam nation and
appropriate |l aboratory tests 4 weeks prior to the
initiation of the study. These should be repeated at
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the end of the study. They should have no history of
cardi ovascul ar, henmatol ogi c, gastrointestinal, hepatic,
renal, pul monary, neurologic or psychiatric disease,
subst ance abuse, or hypersensitivity to cinetidine or
any H,-receptor antagoni st.

Restrictions: Subjects should be free of al

medi cations at |east two weeks prior to the start of
the study, with no concomtant nedications allowed
during the study. They should consunme no al cohol,

caf fei ne or xanthi ne-contai ning products for 48 hours
prior to and during each study session. They shoul d
fast for at least 10 hours prior to and 4 hours

foll owi ng each drug adm ni strati on.

Procedures: After an overnight (at |east 10 hours)
fast, subjects should receive a single dose of the test
product or the reference product with 240 m of water:

Treat ment A Test product, 1 x 800 ng cinetidine
t abl et
Treat nent B: Ref erence product, 1 x 800 ng Taganet R

(Smth-Kl'i ne Beecham tabl et

The test product should be froma production | ot or
froma |l ot produced under production conditions. The

| ot size of the test product should be equal to or nore
than 100,000. The lot nunbers of both the test and
reference products and the expiration date for the
reference product should be stated. The potency of the
reference product should not differ fromthat of the
test product by nore than + 5% The sponsor should
include a statenent of the conposition of the test

pr oduct .

Bl ood Sanpling: Blood sanples should be collected at
predose, 0.25, 0.50, 0.75, 1, 1.5, 2, 2.5, 3, 3.5, 4,
5 6, 8, 10, 12, 16, 20 and 24 hours follow ng drug
admni stration.

Anal ytical Methodol ogy: The plasnma | evels of
cinetidine should be determned using a validated
anal ytical assay. The assay specificity, linearity,
reproducibility, sensitivity and accuracy shoul d be
denonstrated fully. Stability of the sanpl es under
frozen conditions, at roomtenperature, and during
freeze-thaw cycles, if appropriate, should be



determned. Plasma quality controls of |ow mnediumand
hi gh concentrations of cinetidine should be included in
every run to establish, along with the standard curve,
the acceptability of a run, and to determne the
intraday and interday variations in the anal ytical

nmet hod. The firmshoul d have cl ear, unbi ased Standard
Qperating Procedures on acceptance criteria for
standard val ues and quality control val ues, reasons for
repeating a sanple and a basis for reporting a final

val ue of sanples that are repeated. As shown in recent
literature, there are avail abl e several sinple,
sensitive and specific HPLC anal yti cal assays for
cinetidine (see references).

Phar macoki netic Analysis: The plasma concentration of
cimetidine of each subject at every sanpling point
shoul d be reported for all subjects. The follow ng
phar macoki neti c paraneters shoul d al so be obtai ned by

t he sponsor:

1. AUC,,, calculated by the trapezoidal rule, where t
is the last neasurable tinme point.

2. AUC, ., where AUC, . = AUC, + C,/(2,),C, is the |ast
nmeasur abl e drug concentrati on and A, 1S the
termnal elimnation rate constant.

3. The termnal phase elimnation rate constant ( A7)
is calculated using an appropriate pharnacokinetic
nmet hod.

4. Peak drug concentration (C ), first peak

concentration (C . first pea) If there are two peaks,
and the tine to peak drug concentration (T . Or
Trax first peax ) @re obtained directly fromthe data

w t hout interpolation.

Statistical Analysis: The sponsor should performthe
followi ng tests:

1. Anal ysi s of variance (ANOVA) appropriate for a
crossover design on the pharnacoki netic paraneters
AUC,,, AUC, . and C,, using CGeneral Linear Mdels
(AN procedure of SAS or an equival ent program
shoul d be perfornmed. The statistical nodel should
include terns describing the effects attributable
t o sequence, subject(sequence), period, and



treatnent. The sequence effect should be tested
usi ng the between-subject main effect [subj(seq)]
as an error term Al other main effects should
be tested against the residual error (error nean
square) fromthe ANOVA

2. The ESTI MATE statement in SAS should be used to
obtain estimates for the adjusted differences
bet ween treat nent nmeans and the error associ at ed
with these differences.

3. The LSMEANS st at enent shoul d be used to cal cul ate
| east -square nmeans for treatnents.

4, The two one-sided tests procedure shoul d be used
to cal cul ate 90% confi dence intervals for the nean
difference for AUC, C ., and C, first peak Wi Ch
shoul d generally be within + 20%of the
correspondi ng reference nean.

Adverse Reactions: The sponsor should report al
adverse reactions that occurred during the study with
regard to the nature, onset, duration, frequency,
severity, type of treatnent during which the reaction
occurred and the suspected relation to the drug

t reat ment.

Two- Wy Post prandi al St udy

There shoul d be at |east 24 healthy nmal e vol unt eers.
The post prandi al study should be conducted in the same
manner as descri bed for the fasting study except under
fed conditions. The subjects should be given a
standard hi gh-fat breakfast (consisting of one buttered
English Miffin, one fried egg, one slice of Anerican
cheese, one slice of Canadi an bacon, one serving of
hash brown potatoes, 6 fluid ounces (180 m) of orange
juice and 8 ounces of whole mlk) after an overni ght
fast of approximately 10 hours. The dose shoul d be
given with 240 m of water approxi nately 30 m nutes
after begi nning breakfast. The plasnma cinetidine data
shoul d be obtai ned and anal yzed in the same nmanner as
described for the fasting study. Due to the doubl e-
peak phenonmenon which is only observed under fasting
conditions, the postprandial study nay be nore reliable
for determning the bioequival ency of a test product.



[11. I N VITRO TESTI NG
A D ssol ution Testing

D ssolution testing shoul d be conducted on 12 dosage
units of the test product versus 12 units of the
reference product. The sane lots used in the in vivo
bi oequi val ence study should be tested. The follow ng
procedure shoul d be used:

Appar at us: USP XXI' | apparatus 1(basket)
RPM 100

Medi um Deaer at ed wat er

Vol une: 900 m

Sanpl i ng Ti nes: 10, 15 and 30 m nutes

Tol er ance: NLT 75%in 15 m nutes

The sponsor should include the follow ng information
fromdi ssol ution testing:

1. Lot nunbers for both test and reference products.

2. The percent dissolution for each dosage unit bei ng
tested at each tine interval

3. The nean percent dissolved, the range of percent
di ssolution and the coefficient of variation for
the 12 units being tested at each tinme interval.

4, Validation data for the anal ytical method used.
5. Expiration date for the reference product.
B. Content Uniformty Test

Content uniformty of 10 test product dosage units from
the lot used in the dissolution testing should be
determned and the data should be submtted along with
t he di ssol uti on data.

C Pot ency

Prior toinitiation of the in vivo bioequival ence
study, the applicant shoul d determ ne the potency of
the lot of the test drug product to be used in the
study. It is recommended that the applicant shoul d
ensure that the potency of the lot of the test product
to be used in the bioequivalence study is within £+ 5%



of that of the reference product. The data on potency
shoul d be submtted along with the bi oequi val ence
results.

WAl VER REQUEST

For the 400 ng, 300 ng and 200 ng tablets of cinetidine, the
bi oequi val ence requirenent will be deened to have been net
under the follow ng conditions:

1

The 400 ng, 300 ng and 200 ny tablets are
proportionally simlar in their active and inactive
ingredients to the 800 ng tabl et which underwent a
bi oequi val ence study; and

The 400 ng, 300 ng and 200 ny tabl ets display

sati sfactory dissolution characteristics conpared to
the sane strengths of the reference product, Tagamet
tabl ets.
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